Objective: This study examined the effect of an educational intervention on public health nurses' attitudes and confidence in dealing with men who have sex with men (MSM). In Japan, HIV is primarily transmitted through sexual contact between men, and free HIV testing and counseling are provided by public health nurses. However, because of a lack of education, public health nurses do not often recognize the existence of MSM in daily life. Thus, improving public health nurses' understanding of MSM is crucial. Methods: This study used a quasi-experimental design to examine public health nurses' homophobia, confidence in dealing with MSM, and low awareness of MSM in daily life at pre-test, post-test, and 1 and 3 months follow-ups. The intervention comprised a 3-hour training session conducted between November 2012 and September 2013 in the Kinki region. Results: A total of 124 public health nurses participated in the training, 117 of which were allocated to the intervention group; 182 public health nurses who did not participate in the training session were allocated to a control group. Homophobia scores had significantly decreased at post-test, and remained at that low level by the follow-up at 3 months (pre-test to post-test; p = 0.00, post-test to 1 month; p = 0.83, 1 month to 3 months; p = 0.64, pre-test to 3 months; p = 0.00). Confidence in dealing with MSM and recognition of MSM had significantly increased by post-test; these were also maintained by the follow-up at 3 months (pre-test to 
Introduction
In Japan, the major route of HIV transmission is sexual contact, particularly male-to-male homosexual contact: In 2015, among the 1006 newly infected HIV cases, 691 (68.7%) were the result of male homosexual contact. Altogether, maleto-male homosexual contact was the transmission route for 10,379 HIV cases (58.0%) and for 3215 AIDS cases (39.8%) [1] .
The Ministry of Health, Labour and Welfare revised the national AIDS prevention guidelines in 2012. The guidelines indicate that specific measures should be taken to ensure that men who have sex with men (MSM) receive appropriate health care services, as these services are currently lacking for them. To fill the gap in services, the guidelines recommended improving the quality of HIV counseling and testing services for MSM and better encouraging behavioral change [2] . Earlier, Japan began offering free and anonymous HIV tests and counseling at public health centers in all prefectures. Such counseling and testing services are well known to MSM, with around 50% of MSM having utilized this service at health centers [3] .
In public health centers, public health nurses tend to be responsible for conducting pre-test counseling and negative result notification. When the results are positive, the doctor is responsible for the positive result consultations, while public health nurses provide psychosocial care and information. The quality of public health nurses' pre-test counseling and result notification has been found to influence the preventive and care seeking behavior of patients after positive result notification [4] . However, problematically, public health nursing education does not place much emphasis on HIV education. HIV is typically regarded as part of infection control education, which prioritizes epidemic diseases such as Zika fever, measles, and tuberculosis because of their potential to rapidly spread across entire communities. The establishment of clear treatment plans and the rather small at-risk population have made HIV education a low priority.
Furthermore, such education typically focuses on the virology and pathophysiology of the disease. Public health nurses must undergo both the basic nursing education and specialized education for public health nurses. In the former curricula, sexuality is often taught in the context of maternal nursing [5] and reproduction, and thus focuses on heterosexual patients. For that reason, after graduation, public health nurses are under-informed of the diversity of sexuality and health problems of MSM and thus are ill equipped for their treatment. Public health nurses also do not readily recognize homosexual patients. One survey of MSM on the conditions of HIV testing and counseling showed that public health nurses often provide counseling under the preconception of the client being a heterosexual man [6] .
Based on this background, this study examined whether a training session could improve recognition and deepen understanding of MSM in daily settings among Japanese public health nurses. It is assumed that this would improve care for MSM.
Background

HIV Care and Homophobia among Health Care Providers
According to the United Nations Population Fund, in 2014, MSM accounted for 8% of all new HIV infections globally. It further recommends that health care provider create a safe and supportive relationship with MSM, given their high risk of experiencing stigma or discrimination in accessing health care services; indeed, homophobic attitudes by health care providers dissuade MSM from HIV testing and prevention behavior [7] .
Homophobia among health care providers and its related factors have been explored empirically since the 1990s. The identified factors related to attitudes toward homosexuality differ according to religion and culture. Religion has been demonstrated to influence homophobic attitudes in England, Malaysia, and Taiwan [8] [9] [10] , while high education levels relate to less homophobic attitudes among nurses and nursing students [10] [11] . Nurses with homosexual friends or relatives and who had experience in treating homosexual people were more likely to have positive attitudes toward homosexuality. In contrast, nurses who had had more work experience and labeled themselves as heterosexual were more likely to adopt negative attitudes [10] .
It has been argued that education is best suited to reducing the homophobic attitudes of health care workers and students. This could involve curriculum changes that promote cultural diversity and sensitivity and increasing clinical exposure to MSM [9] . However, there are only two interventional studies for college students [12] [13] , and only one for reducing homophobic attitudes among nurses in the United States [14] . In Japan, there are not yet any interventional studies on this topic.
HIV Care and Public Health Nurses' Attitudes toward MSM in Japan
In Japan, public health nurses play vital roles as entry points of HIV care for MSM. There has been no research on homophobic attitudes among Japanese public health nurses. While there are some in other Asian countries, they cannot simply be applied to Japan because of differences in culture and epidemiological conditions. While there are numerous training programs on HIV testing for providers in Japan, no studies have measured their outcomes.
Researchers conducted a survey to grasp the actual situation of HIV testing and perceptions of counseling among 1535 public health nurses in the Kinki region in 2011 [15] . The majority (52.8%) reported perceiving numerous or some difficulties regarding HIV/AIDS services, despite having work experience in HIV/AIDS. Regarding their encounters with MSM during practice, 49.3%, 13.5%, and 36.8% reported "yes", "no", and "don't know", respectively. In other words, public health nurses have difficulty recognizing MSM in daily practice.
Recently, MSM have become more visible because of homosexual personalities' and celebrities' disclosing their sexual orientation and media reports about homosexuality. However, Inaba [16] noted that heterosexual people have inaccurately portrayed homosexuality and the reality of living with it in media reports, which might make it difficult for public health nurses to understand the daily lives of MSM.
Research Questions
This study was conducted to answer the following specific research questions: 1) Does participation in the training program change Japanese public health nurses' homophobic attitudes, confidence in dealing with MSM, and recognition of MSM in daily practice?
2) How do the training-related effects in these variables change over time?
Methods
Design
This study was a quasi-experimental design, measuring the above variables in two groups (intervention and control) at four time points: pre-test, post-test, and follow-ups at 1 and 3 months.
Setting and Participants
The Kinki region, which is located in mid-west Honshu, is the second largest urban and economic area. It comprises six prefectures. Since 1998, the number of reported HIV cases has increased in the Kinki region; annually since 2004, the number of reported cases in this region has been the second largest after Tokyo. Furthermore, in 2015, among the 47 prefectures in Japan, Osaka prefecture, which is in the central Kinki region, had the second largest number of reported cases of HIV (168 cases), while Hyogo prefecture had the tenth (21 cases); Tokyo had the largest (364 cases) [1] . Figure 1 shows the flow chart describing the numbers of participants who responded and did not respond. As of this study, the Kinki region had 174 health centers. The participants were recruited by cooperating with the prefectural divisions of infectious disease control and prevention in the Kinki region. Each prefectural division asked each health centers to participate in the study. Health centers that agreed to participate selected at least one full-time public health nurse for the training session as well as other nurses who would not participate; the former were allocated to the intervention group, and the latter to the control group. The ratio of intervention to control partici- pants was 1:2 in each health center. This study aimed to provide an exhaustive survey of the whole Kinki region. In 2009, the number of public health nurses was 2235, and this study sought to recruit more than 10% (more than 225) of this number in total. From the perspective of feasibility and training quality, the estimated maximum number of participants who could participate in the training was around 130. In contrast, for control group participants, it was assumed that there would be a 50% of dropouts until 3 months follow-up.; thus, the ratio of intervention to control participants at each health center was set to 1:2. Participation in the training was voluntary. The analyzed sample included all participants who responded to the pre-test questionnaire. The participants who did not respond to the pre-test questionnaire were excluded because their characteristics would not be accessible. Similarly, the participants who did not respond to the questionnaire at each time (because they were busy, forgot, or had transferred) were excluded. Table 1 shows the training objectives, content, and teaching strategies. Instructors and facilitators comprised a midwife specializing in nursing education, a sociologist, a pedagogist, a psychologist specializing in health issues of MSM, and a medical social worker. The training was designed to improve recognition and deepen understanding of MSM in daily practice. The training format was a 3-hour workshop comprising lectures combined with discussion in small groups of 5 or 6 participants. Before training, a simulated training session was held with imitation participants to confirm that the time allocation, contents, and participant responses were appropriate.
Intervention
The training contents were based on the findings of 2011 study. In that survey, many public health nurses reported wanting lectures from MSM on their daily lives. Unfortunately, this was not included in the actual training session in the study. Instead, the researchers aimed to improve recognition of MSM in daily settings by presenting statistics on the proportion of lesbian, gay, bisexual, and transgender (LGBT) in the total population of Japan (7.6%) [17] . The psycho- Based on their experiences of sharing the perceptions of MSM in small-group discussions, the knowledge gleaned from lectures on MSM, recapitulation of their own perceptions of towards MSM (especially negative attitudes) through the training, has anything changed?
Individual work facilitated by a pedagogist MSM, men who have sex with men; PLWHA, People Living with HIV/AIDS. logical background and health issues of MSM were also covered, and participants were introduced to cinema, comics, and YouTube videos about MSM. Morrissey and Rivers mentioned that to provide high quality care to LGBT clients, nurses and other health professionals must closely examine their own feelings and attitudes concerning homosexuality [17] . Thus, participants were asked to reflect on their attitudes towards MSM and encouraged group discussions to share their feelings and attitudes. The training comprises a combination of group discussions, lectures, and individual work to prompt participant inte-ractions and relativization of their attitudes. The researchers also distributed a local resource list of necessary information to deal with MSM, such as the contact address and website of a nonprofit organization supporting MSM, People Living with HIV/AIDS (PLWHA), in each prefecture.
Data Collection
The training program was held was held 8 times in total, at least once in each of the six prefectures of the Kinki region, between November 2012 and September 2013. Since there were numerous public health nurses in Osaka and Hyogo prefectures, the training was conducted twice in these prefectures to improve its coverage. Before the training, the pre-and post-test questionnaires were sent to the participating health centers, which then distributed these questionnaires to the public health nurses of both groups. The questionnaires were all anonymous, and participants completed them by themselves. The questionnaires were collected in each center and returned to the authors after the training. The followup questionnaires were sent at 1 and 3 months after the training program ended, and data collection was conducted in the same manner at follow-up as at the first two administrations. To identify the respondents and match questionnaires at each time point, ID number seals were distributed at pre-test and participants were asked to apply the seal to each questionnaire completed. If participants lost their ID seal, their mothers' names could be written to enable matching.
Measures
Sociodemographic Variables
Sociodemographic background variables included age, sex, education level, years of experience as a public health nurse, experience of previous contact/interaction with MSM, and previous sexuality training.
Attitudes toward Homosexuality
The Japanese version of the Index of Homophobia (JIHP) was used to assess public health nurses' attitudes toward homosexual people [18] . The original scale was developed by Hudson and Ricketts [19] . Kaji determined the JIHP's reliability using the Cronbach's alpha coefficient (0.9147). This scale was chosen for its high reliability and focus on attitudes toward homosexuality rather than on participants' cognitive and emotional responses to them. The scale comprises 25 items (e.g., "You would be uneasy in a group of homosexual individuals" and "I would feel disappointed if I learned that my child was homosexual"). These were answered on a 5-point scale with response options of 0 (strongly agree), 1 (agree), 2 (neither agree nor disagree), 3 (disagree), and 4 (strongly disagree), with higher scores indicating more homophobic attitudes. Scores of 0 -25 indicate non-homophobic, 26 -50 indicate moderately non-homophobic, 51 -75 indicate moderately homophobic, and 76 -100 indicate homophobic. The reliability (Cronbach's alpha) of the JIPH in this sample was 0.92at pre-test. Missing JIPH scores were replaced using mean substitution if at least half of the items were completed. To measure recognition of MSM in daily practice, another one-item measure was developed. This item was "Do you think that there are MSM among your family, relatives, friends, and colleagues, or anybody else you are familiar with?"
The 4-point scale used to rate this item included response options of 4 (must be), 3 (might be), 2 (might not be), and 1 (might not be). Responses of "must be" and "might be" were grouped as "yes" and those of "might not be" and "must not be" were grouped as "no".
Ethical Consideration
The study protocol was approved by the institutional review board of the researchers' university and six prefectures in the Kinki region. Both instructors and participants agreed to protect the personal information of participants and respect others at the beginning of training session. All public health nurses in the in Kinki region who did not participate in the training were given a pamphlet of the training contents. All participants responded to the questionnaire voluntarily, and their consent was implied by the return of the questionnaires. The first and fifth authors take complete responsibility for the integrity of the data and the accuracy of the data analysis.
Statistical Analysis
All statistical analyses were conducted using IBM SPSS Statistics 23.0. Data were analyzed using both descriptive and comparative statistics. Baseline differences in categorical and continuous variables between intervention and control groups were tested using the chi-square test and Student's t-test, respectively. The Mann-Whitney U test was used to compare the scores for the recognition of MSM measure between the intervention and control group. Differences in scores on the JIPH and confidence in dealing with MSM measure between each time point (pre-test, post-test, 1 and 3 month follow-ups) were examined for significant differences using paired t-tests, and Wilcoxon's signed-rank test was used to examine changes in scores for the recognition of MSM measure. The threshold for significance was p < 0.05.
Results
One hundred twenty-four public health nurses ultimately participated in the training, of which 117 were analyzed (and thus formed the intervention group).
The control group comprised 182 public health nurses who responded to the pre-test questionnaire. Table 2 shows the sociodemographic characteristics of the participants. Intervention group participants were significantly younger than were control group participants (t(292) = -2.487, p = 0.02), and the intervention group had significantly less experience as public health nurses (t(291) = -2.273, p = 0.11). There were significant differences between the groups regarding the experience of dealing with MSM ( 2 = 4.325, df = 1, p = 0.04). None of the other sociodemographics significantly differed between the groups. Table 3 shows the main outcome measures at pre-test. There were no significant differences between the groups in JIPH scores (t(294) = -1.457, p = 0.15), confidence in dealing with MSM (t(294) = -0.523, p = 0.60), or recognition of MSM in daily life (U = 9542, p = 0.17). Thus, there were no significant differences regarding the primary measures at pretest between the two groups. Table 4 shows the means and standard deviations of all main outcome measures at pre-test, post-test, and the follow-ups (1 and 3 months) . Regarding the JIPH scores, there was a significant decrease between pre-test and post-test and between pre-test and the follow-up at 3 months in both groups (intervention group: pre-to post-test, t(106) = 6.32, p = 0.00, pre-test to 3 months, t (106) Regarding the confidence in dealing with MSM, in the intervention group, there were significant differences in the mean scores between pre-test and posttest (t(105) = 5.77, p = 0.00), and between pre-test and the follow-up at 3 months (t(106) = 7.36, p = 0.00). The other comparisons were not significant. These results imply that confidence increased after training and remained high at 3 months after the training. In the control group, there was a significant differences in mean scores between pre-test and 3 months (t(157) = 2.05, p = 0.04).
Participant Characteristics
Main Outcome Measures at Pretest
Chronological Changes in Outcomes
The other comparisons were not significant.
Regarding the recognition of MSM in daily life, in the intervention group, there was a significant difference in scores between pre-test and post-test (z = −3.13, p = 0.002) and between pre-test and follow-up at 3 months (z = −3.27, p = 0.001); none of the other differences were significant. Thus, the significant increase in recognition of MSM was maintained between post-test and the followup at 3 months. In the control group, there were no significant differences in scores except for an increase between pre-test and the follow-up at 3 months (z = −2.04, p = 0.04).
Discussion
The study aim was to examine the effect of a training session on recognition and understanding of MSM in daily life among Japanese public health nurses, to improve their ability to care for MSM.
JIPH Scores
There were no significant differences in JIPH scores between the intervention and control groups at pre-test. However, in the intervention group, there were significant decreases in JIPH scores between pre-test and post-test and between pre-test and the follow-up at 3months. The same changes were observed in the control group. The JIPH mean scores were 39.0 and 41.5 at pre-test in the intervention and control groups, indicating that the sample was moderately nonhomophobic. Compared to Japanese graduate students in psychology, the present sample was less homophobic (55.97 for male, 51.44 for females) [20] , while compared to American social workers, the sample of this study was almost the same (39.7 for males and 37.6 for females) [21] . The result showed that the JIPH score significantly decreased from pre-test to post-test, and that these changes were maintained until 3 months after the training session in both groups. The results for the intervention group might indicate an intervention effect on homophobic attitudes. Importantly, the JIPH scores for the intervention group decreased more than did the control group scores. In contrast, the decrease for the control group may have been learning effects-namely, responding four to the same questionnaire-and perhaps reports by colleagues who participated in the training. Adding to the interpretation is that the intervention group also answered an open-answer question about their changes in attitudes toward MSM after the intervention. One participant noted that, "After the training, my attitudes toward MSM drastically changed, from [being] 'strange people' to the 'same as us'".
There have been few studies of interventions aiming to reduce homophobic attitudes [22] . In one previous interventional study for nurses in the United States, a 1-hour infomercial had no effect on homophobic attitudes [14] . Another study on college students used a 45-minute video about homosexuality and lectures and discussion with homosexual people in the classroom, and then compared its effect with that of control students. However, no decrease in homophobic attitudes in either group was observed [13] . There was, however, a significant decrease in Index of Homophobia (IHP) scores after graduate and undergraduate students took a human sexuality course in university in another study [12] . The results of this study suggest a significant decrease and maintenance of this decrease in JIPH scores, even though the intervention was very short. Nevertheless, a relatively long-term decrease in homophobic attitudes was still observed, even though the lectures were given by psychologists rather than MSM themselves.
Often, interventional studies on health care providers who deal with HIV use stigma about HIV-positive patients as the outcome. As noted above, only a few HIV interventional studies have used homophobia as the outcome. One previous study compared the effects of an educational program providing knowledge of AIDS and a program that combined this AIDS-knowledge education with contact with people with HIV/AIDS among nursing students in China. The results showed that the group who underwent the combined program exhibited a significant decrease in stigmatizing attitudes at post-test; however, this decrease did not last until the follow-up at 6weeks [23] . Taken together, despite the possible influence of learning effects for the questionnaires, the current results could demonstrate that the training led to decreased homophobic attitudes in the long-term.
Confidence in Dealing with MSM
There were no significant differences between the two groups at pre-test. In the intervention group, there were significant increases in scores between pre-test and post-test, and this increase was maintained by the 3-month follow-up. This implies that confidence increased after training. In the control group, there was a significant increase between pre-test and the follow-up at 3months. The reasons for this increase could be similar to those for the JIPH-namely, learning effects and colleague reports.
As mentioned previously, there is very little research on confidence in dealing with MSM, which is a novel aspect of this study. The training session did not feature a lecture by an MSM speaker; instead, the importance of getting to know more about MSM was stressed, and statistics on MSM's daily lives and health issues were provided. Furthermore, comics and other resources to help others inform the reality of MSM were introduced and a local resource list was distributed during the training. These more active, stimulating learning methods might have built their confidence to a greater degree than merely attending a lecture by an MSM speaker as passive participants.
Several intervention group participants wrote in the open-answer section on attitudes toward MSM, "Before the training, I was obsessed with whether the client is an MSM or not", "Before I was reluctant to ask about a client's sexual orientation, but now I don't feel that", and "At the negative result notification, I am trying to look back with the client on their risky behavior, and give information about prevention, after that, I am trying to think how I can reduce risk with the clients". These comments suggest that they used what they had learned from the training session. Furthermore, the training advised the nurses to use rather easily implemented strategies, such as the distribution of pamphlets for MSM and avoiding supposing that the client is heterosexual (which may effectively prevent MSM from talking about their sexual behavior) [6] . The importance of creating an atmosphere to help the client talk about their sexual orientation was also stressed in this training. Several open-answer responses revealed that participants did indeed follow these suggestions: "[I] browse the blogs of HIV positive MSM", "I distribute pamphlets for MSM", and "[I] planned training about MSM with PHNs who obtained knowledge at the training and sought the support of nonprofit organizations". Employing these strategies might have contributed to increasing and maintaining their confidence after the training.
Recognition of MSM in Daily Life
Again, there were no significant differences inrecognition of MSM between the two groups at pre-test. However, in the intervention group, there was a significant increase in scores by the post-test and a maintenance of these scores by the 3-month follow-up. The control group demonstrated no change at post-test, but there was a significant increase by the 3-month mark (suggesting learning and colleague effects). The open-answer responses suggested that the training contributed to the increased scores in the former group: "there are many clients with various sexual orientations in HIV counseling and testing, and I understood the importance of creating a comfortable counseling environment for talking about sexual behavior at ease." In other words, the participant seemed to have learned how to easily acknowledge that people undergoing HIV testing have various sexualities.
During HIV counseling and testing, counselors should provide clients with support to minimize the client's further risky behavior, in line with that client's behavior and situation, in order to ensure a reduction in HIV risk [4] . However, if public health nurses do not recognize that their clients are MSM, their counseling would not be as effective because they it would not be tailored specifically for that client's individual situation. Unfortunately, there appear to be no studies on the recognition of MSM in daily life. This suggests that the findings of this study are novel.
Limitations
Overall, the results indicate that the three-hour training was effective for improving the attitudes toward MSM and building the confidence. Intervention group participants were significantly younger than were the control group, and had significantly fewer years of experience. At pre-test, there were no significant differences among the outcomes, which suggests the difference in age and experience had no effect on the outcomes Nevertheless, this study had some limitations. First, there are limited interventional studies on this topic in Asian countries. Thus, although the findings are likely valuable for improving preventive efforts in Japan, they may be inappropriate for application to other countries because of the difference in epidemiological structures and the nursing profession. Second, random sampling of the participants was not performed in this study. Third, as many public health nurses in the intervention group are involved in treating HIV/AIDS, their daily work after training might have had a learning effect, and thus influenced the results. To deepen current understanding of the findings of this research and manage selection bias in subsequent studies, participants could be stratified. Finally, the precise effects of specific contents of the training on the outcomes were not determined; thus, a deeper analysis of the data is needed to grasp the factors related to the confidence or homophobic attitudes. This would be useful for improving training.
Implications for Public Health Nursing and Education
As pointed out above, in Japan, the proportion of the total population who are
LGBT is 7.6% [24] . It is necessary for nursing professionals to recognize the diversity of sexuality in order to provide better care to this population. It is strongly recommend that the nursing curriculum cover the diversity of sexuality and give nursing students the opportunity to reflect on their attitudes toward sexuality, which can foster a greater awareness and sensitivity to the diversity of potential clients. In Japan, because public health nurse often provide HIV test counseling, it is strongly recommended that they be provided within-service education such as short training session to improve their capacity to deal with MSM. However, relatively little is known about the homophobic attitudes of public health nurses in Japan, and what specific educational components will effectively reduce stigma and homophobic attitudes. As such, further research will be needed.
Conclusion
The objective of this study was to determine the effect of a three-hour training session on recognition and understanding of MSM in daily life among Japanese public health nurses to provide better care for them. The analysis of the results suggests that there was a significant decrease in homophobic attitudes and a significant increase in confidence in dealing with MSM and realization of MSM in daily settings. These changes were maintained until 3 months.
